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Nov. 1894. Mr. Thackeray , Pulkowa and Greenwich Catalogues. 25 

tables with the adopted thermometer exposures. The southern 
observations thus gave independent south polar distances. 

The corresponding observations included in the E.add iffe 
Catalogue, 1890, have given independent north polar dis¬ 
tances subject to similar errors of zenith distance and of polar 
point. 

These results are only comparable on the assumption that the 
angle between the polar points is exactly 180 0 . We are, there¬ 
fore, when the observations are thus independently referred to 
the north and south polar points, measuring 180° when com¬ 
paring north polar distances made at the northern and southern 
stations ; and when, therefore, the mean differences between the 
northern and southern observations are confined within such 
limits as 4 ;° "‘5 we are practically obtaining results within the 

i soxfoxfexTo part, or the part of the quantity measured. It 
remains to be proved that other astronomical methods are more 
accurate than meridian observations for the measurement of such 
large angles. 

It is undoubtedly true that small angles can be measured with 
much greater accuracy by other methods; but when differential 
methods are adopted we have to guard against an accumulation 
of the effects of the errors made in passing by summation from 
the small angles directly measured to the larger angles with 
which we are concerned in practice. 

BadcliTe Observatory , Oxford: 

1894 November 8. 


Comparison of the Pulkoiva Catalogue , 1885, with the Greenwich 

Ten-Year , 1880, and Five-Year , 1890, Catalogues. By W. 

G. Thackeray, Royal Observatory, Greenwich. 

(Communicated by the Astronomer BoyaL) 

The observations of the Pulkowa Catalogue for 1885 extend 
over the years 1882-1891, and are a continuation of the series 
of declinations made with the vertical circle at Pulkowa, of 
which the Catalogues for 1845 and 1865 are well known. Before 
the observations for the present catalogue were begun the vertical 
circle was thoroughly overhauled, the pivots re-turned, and the 
circle re-divided. The Catalogues for 1865 and 1885 are in all 
respects similar, and the observations are reduced with the same 
refraction and the same value of co-latitude. The results for 
1885 have been further corrected for variation of latitude in 
accordance with a paper of M. Nyren’s in Bulletin de VAcad, de 
St-Petersbo%irg , N.S. III. 

Prom a comparison with the results of the 1865 Catalogue, M. 
Nyren concludes that the adopted refractions would be better for 
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a correction to the logarithm of the constant of refraction of 
— 0*00121, that is />= 57^*358, and an increase in the coefficient 
of the thermometer dm= + 0*0001021, or m := 0*0047121 for 
i° R, the general effect of the combined correction being to 
diminish the adopted refractions. 

The Greenwich Catalogue, 1880, extends over the years 
1877-1886, and the 1890 Catalogue from 1887 1891. The 

adopted value of the latitude, 51 0 28' 38" *i, is the same for both 
catalogues. The observations have been reduced with Bessel’s 
refractions, and corrected for R —D by the formula a+b sin z. 

Auwers’s proper motions have been used both at Greenwich 
and Pulkowa. 

The stars common to the three catalogues are 167 in number* 
and the comparison has been effected by bringing up the Pulkowa 
places for 1885 to 1890 by using Auwers’s P.M.’s, from his 
re-reduction of Bradley’s observations, and the mean of the pre¬ 
cessions as given in the Pulkowa and Greenwich, 1890, Catalogue. 
The differences exhibited are the apparent corrections to reduce 
the Greenwich Catalogues to Pulkowa. 

For convenience we will call the Pulkowa Catalogue “P,” 
and the Greenwich Ten-Year, 1880, G x , and the Five-Year, 
1890, G r . Then 
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& N.P.D. Pulkowa 


Star’s Name. 

M 

1 

P. 

h m 

1885 reduced to 
1890. 

0 / // 

t Pegasi 

22 2 

65 113132 

7 Aquarii 

22 I6 

9156 29 51 

7) Aquarii 

22 30 

90 41 3 88 

£ Pegasi 

22 36 

79 44 34 29 

/x Pegasi 

22 45 

65 5 8 45-06 

A Aquarii 

22 47 

9« 9 53 ' 5 ° 

a Pegasi 

22 59 

75 2 3 ii 8 5 

7 Piscium 

23 II 

87 19 7 89 

i Piscitim 

23 34 

84 58 12-19 

7 Cephei 

23 35 

12 58 53-34 

a> Piscium 

23 54 

83 44 4 r 98 


W 

O 

O 

o* 

Secs, of N.P.’D. 
1890*0 deduced 
from 1887-1891 
Greenwich Five- 
Year Cat, 

Ja 

O 

O 

o’ 

ft 

Secs, of N.P.D. 
Greenwich Ten- 
Year Cat., 1880, 
reduced to 1890. 

m 

,0 

"O 

0 

d 

ft 

P-G v 

P-3 X 

8 

" .. 
30-56 

13 

3176 


n 

+ 0*76 

// 

-0*44 

10 

29-10 

l6 

29-25 

l 3 

-f 041 

-0*26 

10 

3*57 

20 

356 

15 

+ 031 

+ 0*32 

9 

34‘i2 

25 

34-52 

15 

-f 0*17 

-0-23 

8 

4461 

13 

45-3° 

4i 

4-0*45 

-024 

10 

53-96 

14 

5362 

42 

— 0*46 

— 0*12 

16 

1147 

14 

11-83 

30 

+ O38 +0*02 

9 

773 

14 

7-62 

44 

+ o-i6 

+ 0-27 

8 

12*04 

14 

11*90 

27 

+ 0-15 

+ 0*29 

19 

52*80 

24 

53-69 

68 

+ 0-74 

-015 

9 

44-42 

24 

44-83 

38 +0*56 

+ 015 


In those eases where there are fewer than 10 observations in the 
Greenwich Five-Year Catalogue, the mean N.P.D. 1890*0 deduced 
from the observations 1887-1891, has been used instead of the 
adopted Catalogue place, which was found by a combination of 
the observations in 1887-1891 with the Ten-Year Catalogue. 

The weights adopted for combining the results are from the 
formula 

4 mn 

m + n + ± mn * 

where m and n are the number of observations of any star in 
any two of the catalogues. The results given by Sirius and 
Procyon have not been used. The general apparent mean cor¬ 
rection to the Greenwich Ten-Year Catalogue is — o'bo4, and to 
the Five-Year Catalogue + o"*66, or to the mean of the two, 
practically zero. 

The following are the differences arranged in order of time 
for every six hours of right ascension, and corrected for the general 
mean. 


P — Grx 

o h — 6 h 

// 

6 h - 12 h 

// 

12 11 - iS h 

// 

iS h —24 11 
/> 

+ 0*01 

-0 07 

+ 0*09 

— 0*04 

P-Gy 

+ 013 

— 0*17 

+ 0*01 

-003 

P^i ( a x+ a v ) 

+ 0*07 

-0*12 

+0*05 

— 0*04 

Arranging them again for 
.P.D. and difference become 

every 

io° of Y.P.D., the mean 
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Mr, Thackeray, Comparison of the 


LV. I, 


Tt- Th 
. CM 


cd 


O 
- to 


CM 

M 

' + 

eo 

Ov 


M 


VO 

s o 

' + 


O 

' + 


O 

- N 
" + 


P 

P4 

an 


ts. 

CD 


IN. 

o 


Ov 

.o 




CM 

CM 

+ 


1 ^ 

O 


vo rh 
w O 

’l + 


CM 

O 


Th 

CD 


vo 

CD 


I i I 


CD vo 
O O 

+ + 


CD vO 

P o 


+ + + 


'D VO 

o o 


+ I + 


CD VO 
O « 

+ + 


S' 


In. 

t-i 

+ 


I I I 


»o 

O 


vo 

o 


I 1 


o\ 


1 + 


vo 

p 

+ 


> 

© 

+ 

© 


© 

> 

© 


© 

a 


o 

PS 

43 

© 

P 

eg 

rP 

o 

• rH 

ip 

P 

eg 

Tf 

p 

© 

Pm 

© 

TS 


w 

2 

© 

43 


£ 

g 

02 

c 8 

43 

02 

*4-4 

O 

2 

© 

rP 

a 

p 

p 

© 

rP 

43 

© 

-P 

o 

p 

© 

TS 

«2 

P 

© 

rP 

I 

P 

© 

I-P 

*a 

o 

m 
rn 
p 
02 

© 


© 

© 

HlCM 

^ © 

1 

I 

| 

02 

Ah 

Ah 

Ah 

eg 

O 


2 0 3 


2 o-S 

SS g 

O eg .S 

» > TS 

© .-P © i-rt 

93 .2 mlg 


-p 

> 

p 


rP "P 

© > 

o g 

Ph p 


© 


rP 

O 

O 

£ 

43 

© * 


m 

o 

§< 

p 

Ph 


J | J '.g 
©^ 

* a .3 

02 g W ° 
eg P -£ P 
I—I O S 

cj O 

^ g -ts > 

pp a 

02 


£ „ 
© 


2 & 
P «H 

© © P 


_ © 43 

hP o 

a p 

rt O f/D 

° 5 £5^” 


'a'g *'S 

© 02 © 


ZL 

Pm O 

© © 


a 


p 

- _ o =, 

TS Ph-43 S 

^ p ©$tJ 

^ ^ - 
S rP cw 

<f g ° 

o £ 

p ps s 

& a 

■s .sp © s 

© P +? © OQ 

^ Ji © p 

^ ^ 43 £ *J 

rS 4^> © ^ ^ 

M H 4J 03 


© 


eg 

$P 

O 

P 

P 

P 

o 

43 

1 © 
p 


. P -£ £ 

«*s 


O 

ON 

00 

f-l 


p 

eg 

© 

t* 

i 

© 


TS 

P 

eg 

o' 

CO 

00 


p 

eg 

© 

p 

© 

H 

Pi 

o 

P 

© 

© 

P 

o 

© 

43 

p 

© 

© 

* 

43 

© 

rO 

P 

o 

W 

• p—4 

P 

c3 

^Pm 

a 

o 

© 

&X) 

p 

o 


43 ^ 


© 

<44 


^ P ,—, 

O rj gj 

© £ .p M 

m © , d 

P "g p _ __ 

© ^ r-M 43 

- s 63 3 P 

2 2 tT^ Ph ■§ 

^ 2 P biO 

© © © ^ 

£5 PmTS 3 © 

63 © #rH 
03 TS o ^ 

02 03 TS 

© p .© "3 c8 ^ 

© rid *P © © 

1—4 ^ 43 4 ^ © 

P4 jH © 4S P 

a a a p 44 ^ 

-P3 r-4 P. Ph o P . 


o 


43 

CQ 

«+4 

O 


ce 

I © 

S Ph 


H H & 0 ‘ JH M 


© 

<-p •— .(-I 

43 ©JO 4-3 


> O 


02 

© 

I 

^c 8 

"§ 

Q 


CM 

CM 


J 


+ 


J 


+ 


vo 

O 


O 

43 


r>N 

CM 


O 

*-« 

{ 

CM 


CM 

CM 


CM 

Ttf- 

4- 


ON 

CM 


+ 


X 

o 

I 

> 

D 


© 

c3 

a 


a 

o 
p 
o 

© p 
rP 43 
1 02 

T3 <j 

i—I 4 

P © 

o 

PS 43 
03 (y. 

© o 


o 

p 

© 


rj- 
CM 

© \ 
«H CO 

8 ». 

£ & 
£ S 

o ^ 

Pd := 3 

r -_| *H 

o 3 ~ 

P O 

© 

CO 

O 
PS 

43 


^ C® 

P “jr 1 

*8 P 


•r-t g 

m e 

© g 

o ^ 

p ^ 

eg 


INC 

e 

o 

• 

MO 

m P ^ 
© «• 

a o<3 
£ t § 

S.o.g 
p 

<M3> 




W 
© 

CQ rP 
hP Q 


*4-4 

o 


M3 


° P 

s 


43 O 
© 

g 2 

«£3 rS 
2 


$ 

§ 

M 2 


© 

rP 

43 


© 
a 02 


43 

© 

rP 


P ^ 

o ts 

P M> 
© hg 

© 
02 

P 

© 


P 

O 


O w 

© rd 
_ © t. 

•3^=2 

IS'S 

I a § 

om 

53 g & 

.§ S g 

^'S S. 

P eg 

pp 


•ei 


« vo 
Cb 

•s K i 

^4* 

27 
cr> Ov 
•O 00 

o - 




{§ 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjoumals.org/ at Seton Hall on April 2, 2015 




Kov. 1894. Pulkowa and Greenwich Catalogues . 


S3 



D'agram showing the apparent discordances in North Polar Distances between 
the Mean of the Greenwich Ten-Year (1880) and Five-Year (1890) Cata¬ 
logues, and the Pulkowa Catalogue 1885, reduce 1 to 1890. 
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Dr. Gill , Note on the Latitude 


LV. I ? 


Note on the Latitude of the Loyal Observatory , Cape of Good 
Hope. By David Gill, LL.D.,F.B.S., Her Majesty’s Astronomer 
at the Cape. 


In the introduction to the Cape Catalogue for 1885, recently 
printed, there is given a discussion of the systematic errors of 
the Declinations of the Greenwich Ten-Year Catalogue and the 
Cape General Catalogue for 1885. 

The results of that discussion show that if the co -latitudes 
are 


then 


For Greenwich 38 31 2i‘90 + X, 
„ Cape 123 56 3-35 + .r; 

X= -o"*i03 ; x- +o”-i86. 


, Further, the refractions of the Tabulae Regiomontance require 
to be multiplied by the following factors :— 

At Greenwich by (1—0‘00217b . 

1 The zenith distances being limited to 8o°. 

„ the Cape by (1— 0’002l8)J 


The general accuracy of these interdependent results has 
been remarkably confirmed as follows :— 

As an independent control on the system of declinations, a 
number of pairs of stars was selected for observation with the 
zenith telescope, and some years ago a list of these pairs of 
stars was forwarded to Dr. Otto Struve (then Director of the 
Pulkowa Observatory), with a request that the northern stars of 
the list should be observed at Pulkowa, either by referring them 
to the Pulkowa fundamental stars with the transit circle, or 
observing them fundamentally with the vertical circle. 

Dr. Struve expressed the opinion that for such work he 
considered the vertical circle should be employed ; that Dr. 
FTyren was unable to undertake observations of the complete list 
with the vertical circle, but had promised to observe a list of 
twenty-two stars of special importance, and he hoped that Dr. 
Bomberg would be able to observe the others with the transit 
circle.* 

These twenty-two northern stars were selected in such a way 
that for each of eleven southern circumpolars there should be one 
northern star forming a Talcott-latitude pair with it at upper 
culmination, and another at lower culmination. The twenty-two 


* I am since informed that Dr. Eomberg has observed these stars with 
the transit circle, but The results have not yet reached me. 
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